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Goal of this system 



Goal of this system

• “The primary goal of the system is to process smoothly a continuous 
flow of user programs as a service to the University”



The hardware



Outline 

• Major design decisions
• CPU management

• Multi-programming

• Processes 

• Synchronization 

• Memory management
• Virtual memory

• Overall OS architecture
• Monolithic kernel design



Multi-programming

• What does this mean?
• Multiple programs running at the same time



Multi-programming

• What is its benefit over uni-programming?
• Throughput!!!
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Multi-programming

• What is its benefit?
• Reduce turn-around time

• Better utility of peripheral devices

• Better utility of storage

• Better accommodate for low-demand tasks

• Does it have problems?
• Switching among applications (processes) takes time



Memory management

• What is the difference between physical address and virtual address?

• char* x = malloc (10)

*x =‘a’;

• printf(“Address of variable G is %d\n”, &G)



Memory management

• OLD days



Memory management

• THE
What is 

this?



What is the benefit of virtual memory?



What is the benefit of virtual memory?

• No need to write back to the same disk location

• A program has no need to occupy consecutive drum pages

• Making programming much easier



How is this achieved in THE?



Processes

• What is the modern definition of “process”?
• Running program

• What is the difference between processes in THE and Nucleus?
• THE: no dynamic process creation; batching OS

• Nucleus: start

• How does THE perform CPU scheduling?



Processes & Synchronization

??



Is there a file system?



OS organization: monolithic kernel!!

• Level 0:

• Level 1: 

• Level 2:

• Level 3: 

• Level 4: user programs

Memory 
management 

(segment 
controller)

Processor 
management 

(timer interrupt)

Message 
interpreter

I/O



Why levels?

• What exactly are these levels

• Why levels?



Nucleus



Goal of this system?

• Extensible 



Goal of this system?



OS architecture: micro kernel



What is the minimum functionality a kernel 
should offer?
• Process creation (very different from THE!)

• Start, Stop, Remove

• Process communication (very different from THE!)
• A lot of security protection here!

Blocking 
wait



Implementing different policies using nucleus 
mechanisms
• How to implement different scheduling policy?



Implementing different policies using nucleus 
mechanisms
• How to implement different memory management policy?



THE vs. Nucleus

THE Nucleus

Multi-programming? Yes Yes

dynamic processes? No yes

Memory management VM X

Synchronization Semaphore Message passing

OS architecture Monolithic Micro-kernel

Reliability Better

Extensibility Better 

Performance Better


